Introduction
We are interested in the model proposed by Wiegel in [13] , section 28, to describe the flow of a viscous, incompressible fluid through an elastic, permeable medium (typically, a macromolecular system), at low values of the Reynolds number. This model plays an important role in many branches of applied chemical physics and biophysics; it is described by the equations where v and p are the "macroscopic" velocity and pressure of the fluid and u is the displacement of the medium; the positive constants é, ..., Ã ~) ~ Department of Mathematics, University of Maryland, College Park, MD20742, and Dipartimento di Matematica, Univ. dell'Aquila, 67100, L'Aquila (Italie) (2) ) Department of Mathematics, University of Wisconsin, Milwaukee, Wisconsin 53201 will be described later. Equations (1) are obtained combining the familiar linear Navier-Stokes equations for incompressible fluid with Darcy's law, and coupling them with the equations of elasticity, describing the deformations of the medium through which the fluid flows. Indeed, quite often the porous medium is represented as a rigid object, such as a cookie or a piece of chalk; in some instances, however, the fluid may cause deformations in the medium, which can then reasonably be assumed to respond and behave like an elastic body (Schneiddeger, [12] ). Some remarks are in order in relation to equations ( 1 ) : we follow closely Wiegel's discussion of [13] , sections 1 to 5, to which we refer for most details. We first consider the complete Navier-Stokes equations for incompressible fluids where v and p are the "microscopic" velocity and pressure of the fluid, po its mass density and r~p its viscosity. In many conditions of practical interest, the nonlinear term po(v.
can be neglected when compared to the linear term since the ratio of these terms is of the order of the Reynolds number R. For instance, for a macromolecular coil in (Wiegel, [13] (3) to be macroscopic, and proceed to a more specific exam of the interaction of the fluid with the medium through which it flows. The fluid is subject to two forces, the resultant of which should be inserted in equation (3. [8] and [9] ; see [10] for an analogous problem concerning the quasilinear Maxwell equations. For a general treatment of this type of perturbation problems, see Lions [6] ; see also [11] for a partial extension to smooth solutions of nonlinear problems.
Functional spaces
We shall consider some Sobolev type functional spaces, which have turned out to be quite convenient for the study of Navier-Stokes equations; we recall their definition and main properties from [1] , [3] and [5] .
Given H C IR3, a simply connected (for simplicity; indeed, [3] and [7] 
We postpone the proof of these propositions to section 7 at the end of the paper.
Statement of results
We now consider system (1) + (9) + (10), and set po = pi = ~u = 1 for simplicity. We are interested in two classes of weak solutions, in relation to the regularity assumed of the initial data (9) . At first we assume and consider the following 
On the other hand, we do not have as straightforward an interpretation of equation (1) 
Proof of theorem 1
We proceed as in [7] , chapter III, section To prove that u and v are solutions of problem II, we specialize in (3.2) and (3. 3) of problems In, ~p E Tu C T and ~ E Tv C L2 (,Cd): (3.6) and (3.7) are then easily obtained from (5.14) and (5.15) after integration by parts and letting m -~ +00. As for uniqueness, we repeat the remark we made for problem I.
Perturbations processes
We now consider the solutions of (1) Finally, we deduce from [2] , sections 4 
